Objective-To estimate the training load of specific on court training regimens based on the magnitude of variation of heart rate-lactate response during specific training and to determine the magnitude of variation of biochemical parameters (urea, uric acid, and creatine phosphokinase (CPK)) 12 hours after the specific training programme so as to assess training stress. Methods-The study was conducted on six national male badminton players. Maximum oxygen consumption (Vo, ), ventilation (VE), heart rate, and respiratory quotient were measured by a protocol of graded treadmill exercise. Twelve training sessions and 35 singles matches were analysed. Heart rate and blood lactate were monitored during technical training routines and match play. Fasting blood samples collected on two occasions-that is, during off season and 12 hours after specific training-were analysed for serum urea, uric acid, and CPK.
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Results-Analysis of the on court training regimens showed lactate values of 8-10.5 mmol/l in different phases. The percentage of maximum heart rate ranged from 82% to 100%. Urea, uric acid, and CPK activity showed significant changes from (mean (SD)) 4 The heart rate of each player was measured continuously at five second intervals during a singles game in competitive match play by a telemetry (sports tester PE-3000). The data stored in the memory of the watch were then downloaded to a computer and evaluated using proprietary software (Polar Electro, Finland). After each game, arterialised capillary blood MONITORING THE TRAINING PROGRAMME Specific on court programmes were given to improve speed endurance. Table 1 gives the details of the programmes. On court technical training consisted of five segments in which the different intensity of effort was imposed by manipulating work-rest ratio. These routines were three sets of "shadow play" and two sets of "multishuttle" work. Total work over 80 minutes was undertaken with a work-rest interval ratio of 1:1 in "shadow play" but in "multishuttle" the duration of activity: rest was 40-50 seconds : 60-120 seconds with repetitions varying from six to eight in each segment. To establish significance in the biochemical variables in "day to day training" and "off season values" a paired t test was applied. '7 Results Table 2 gives the descriptive data for the subjects. Table 3 gives the data obtained during match play. The mean (SD) duration of rallies was 4.6 (1.5) seconds with a mean (SD) rest of 9.7 (2.4) seconds. The mean (SD) Vo2 was 2.29 /min, that is 57% of Vo2 maximum. Peak heart rate was 183 (9) beat/min and average heart rate was 157 (11) beat/min. Mean (SD) blood lactate during match play was 4.7 (1.9) mmol/l.
Analysis of on court training revealed that mean (SD) lactate values increased from the first to the third segment (8.0 (3.0) to 10.5 (2.5) mmol/l) in "shadow play". In "multishuttle" the blood lactate decreased in the fifth segment (8.7 (1.4) mmol/l) ( table 4, fig 1) . Mean (SD) heart rates of the five segments were 157 (3), 167 (4), 175 (4), 172 (4), and 153 (8) beat/min respectively. Mean heart rate peaked in the third segment, after which it decreased to the fifth segment. Peak lactate was found in the third segment. The duration of the third segment was 12 minutes, with a mean heart rate of 175 (4) beat/min. Average heart rates in training were significantly lower (p<0.01) in segment 1 and segment 5 compared with other segments. Lactate, however, did not show any significant difference when compared with other segments. However, the percentage increment between segment 1 and segment 2 was 16%, and in segment 3 it further increased by 12%. In segment 5 lactate concentration was reduced by 19% from 10.4 to 8.7 mmol/l when compared with segment 4.
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